Effects of epoxyeicosatrienoic acids on polymorphonuclear leukocyte function.
During periods of ischemia and vascular injury, factors are released which recruit monocytes and polymorphonuclear leukocytes (PMNs) to the site of injury by promoting adherence to the endothelium and transmigration across the endothelial cell (EC) layer. During coronary artery stenosis, we have shown that the endothelium-derived, cytochrome P450 metabolites of arachidonic acid, the epoxyeicosatrienoic acids (EETs), are elevated. Therefore, we examined if the EETs could stimulate PMN adherence to cultured ECs. Pretreatment of ECs with EETs for either 30 min or 4 hr did not alter the adherence of 51Cr-labelled PMNs to ECs while phorbol myristate acetate (PMA) produced a 4-fold increase in PMN adherence. The combination of EETs and PMA did not significantly augment or diminish PMA-induced PMN adherence to ECs. When ECs and 51Cr-labelled PMNs were coincubated, treatment with EETs alone did not alter PMN adherence. However, when EETs and PMA were added together during the coincubation of ECs and 51Cr-labelled PMNs, the EETs produced a concentration-related decrease in PMN adherence. Microscopic analysis of the culture media bathing the cells revealed aggregates of the labeled PMNs. We examined the effects of the EETs on PMN aggregation. 8,9-EET (10, 50, and 100 microM) increased PMN aggregation (7 +/- 3, 35 +/- 10, and 65 +/- 11%) and intracellular calcium by 1.7 +/- 0.5, 4.7 +/- 1.4, and 6.8 +/- 2.3-fold above basal. 5,6-, 11,2- and 14,15-EETs also stimulated aggregation. FMLP stimulated the production of superoxide; however, 8,9-EET did not. These observations indicate that the decrease in PMN adherence observed in the coincubation experiment is the result of EET-induced PMN aggregation. Given the increase in EET production during coronary artery stenosis, these data may provide insight into their potential biological significance during myocardial ischemia and vascular injury.